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What is claimed is : 

1. A product for repair of cartilage lesions, comprising: 

a. a cartilage repair matrix suitable for conforming to /^ defect in 
cartilage; and 

b. a cartilage-inducing composition associated With said matrix 
comprising a mixture of proteins comprising: transforming growth factor pi 
(TGFpl), bone morphogenetic protein (BMP)-2, BMP-3, ahd BMP-7; 

wherein the quantity of said TGFpl in said mi^^mre is from about 0.01% to 
about 99.99% of total proteins in said mixture; 

wherein the quantity of said BMP-2 in sajd mixture is from about 0.01% to 
about 10% of total proteins in said mixture; 

wherein the quantity of said BMP-yin said mixture is from about 0.1% to 
a)fout 15% of total proteins in said mixture; and, 

wherein the quantity of said BMP-7 in said mixture is from about 0.01% to 
about 10% of total proteins in said r^iixture. 

2. A product for repair of cartilage lesions, comprising: 

a. a cartilage repair matrix; and 

b. a cartilage^inducing composition associated with said matrix 
comprising a mixture of^proteins comprising: 

(i) A bone-derived osteogenic or chondrogenic formulation 
containing^at least one bone morphogenetic protein (BMP); and, 

(ii') an exogenous TGPP protein; 
wherein the ratio of said exogenous TGFp protein to said at least one BMP 
is greater th^ about 10:1; and, 

^erein said exogenous TGFp protein is present in an amount sufficient to 
incre^e cartilage induction by said composition over a level of cartilage induction 
by said bone-derived osteogenic or chondrogenic protein formulation in the absence 
o^said exogenous TGFp protein. 
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3. A product for repair of cartilage lesions, comprising: 

a. a cartilage repair matrix; and 

b. a cartilage-inducing composition asso9i^ated with said matrix 
comprising a mixture of proteins comprising: 

(i) a TGpp protein; and, 

(ii) at least one bone morphog^etic protein (BMP); 
wherein the ratio of said TGpp protein p said BMP protein is greater than 

about 10:1. 

4. The product of any one of Claims 1 or 3, wherein said mixture of proteins 
comprises TGpp superfamily proteins : TGFp 1 , bone morphogenetic protein (BMP)-2, BMP- 
3, and BMP-7, wherein said TGFp superfamilyproteins comprise from about 0.5% to about 
99.99% of said mixture of proteins. 

5. The product of Claim 4, wherein said TGpp superfamily proteins comprise 
from about 0.5% to about 25% of said mixture of proteins. 

6. The product of Claim ^( wherein the quantity of said TGpp 1 in said mixture 
is from about 0.01% to about ISVooi total proteins in said mixture. 

7. The product of Claim 4, wherein the quantity of said TGPp 1 in said mixture 
is from about 33% to about 99.99% of total proteins in said mixture. 

8. The product of Claim 4, wherein said mixture of proteins fiirther comprises 
at least one bone matrix /protein selected from the group consisting of osteocalcin, 
osteonectin, bone sialoproiein (BSP), lysyloxidase, cathepsin L pre, osteopontin, matrix GLA 
protein (MGP), biglycan, decorin, proteoglycan-chondroitin sulfate III (PG-CS III), bone 
acidic glycoprotein (BAG-75), thrombospondin (TSP) and fibronectin; wherein said bone 
matrix protein coniprises from about 20% to about 98% of said mixture of proteins. 

9. The product of Cla hn 4, wherein said mixture of proteins fiirther comprises 
at least one grcwth factor protein selected from the group consisting of fibroblast growth 
factor-I (PGP/I), PGP-II, PGP-9, leukocyte inhibitory factor (LIP), insulin, insulin growth 
factor I (IGP-I), IGP-II, platelet-derived growth factor AA (PDGP-AA), PDGP-BB, PDGP- 
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AB, Stromal derived factor-2 (SDF-2), pituitary thyroid hormone (PTH), gro^jtmormone, 
hepatocyte growth factor (HGF), epithehal growth factor (EGF), transforfnmg growth factor- 
a (TGFa) and hedgehog proteins; wherein said growth facjor^rotein comprises from about 
^.01% to about 50% of said mixture of proteins. 

10. The product of Claim 4, wh^^n said composition further comprises one or 
ore serum proteins. 

1 1 . The produc^of any one of Claims 1 , 2 or 3, wherein said mixture of proteins 
comprises TGFpl^(^2, TGFp3, BMP-2, BMP-3^^MP-4, BMP-5, BMP-6, BMP-7, 
CDMP, FGE^C osteocalcin, osteonectin, BSP, lysyloxidase, cathepsin L pre, albumin, 
transfemn, Apo Al LP and Factor Xlllb. / 

y2. The product of any one of Claims 1 , 2 or 3; wherein said mixture of proteins 



compri§£s Bone Protein (BP). 

The product of any one of Claims 1,^ o^^ wherein said cartilage-inducing 
composition is at a concentration of from about 0.5% to about 33% by weight of said 
product. 

1^. The product of Claim 1, wherein said mixture of proteins, whra^uSed at a 
concentration of at least about lO^ig per 6.5-7.3 mg of bovine tend^><5ollagen in a rat 
subcutaneous assay, induces a bone score of from about 1^0^ about 3.5, using a bone 
grading scale set forth in Table 8, and indycesva cartilagescore of at least about 1.2, using 
a cartilage grading scale set forth in Table ^L/''"^ 

15. The product of anypue o ' 01aims^2 or 3, wherein said composition, when 
used at a concentration of aJJeast about 10 fxg per 6.5-7.3 mg of bovine tendon collagen in 
a rat subcutaneous ^s^, induces a bone score of less than about 2.0, using a bone grading 
scale set fort>iff Table 8, and induces a cartilage score of at least about 2.0, using a cartilage 
grading^ale set forth in Table 9. 

The product of Claim^, wherein said exogenous TGFp protein is TGFpl. 
The product of any one of Claims 1 _or^^wherein the ratio of TGppi to all 
other proteins in said mixture of proteins is at least about 1:10. 
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1/8. The product of any one of Claims 1 or wherein the ratio of TGFp 1 to all 
other proteins in said mixture of proteins is at least about 10:1. 

19. The pr^uct of any one of Claims 2 or 3, wherein the ratio of said TGFp 
protein to said BMP protein is greater than about 100: 1 . 

20. The product of Claim X wherein said TGPP protein is TGFp 1 . 

2 1 . The product<rf CIaim 3 , wherein said BMP protein is selected from the group 
consisting of3M^3^ BMP-3, BMP-4, BMP-5, BMP-6, BMP-7, BMP-8, BMP-9 and 
CDMP<; 

X (3 if /o 

The product of any one of Claims 1,/ or ^, wherein said cartilage repair 

matrix is bioresorbable. . 

c/ ro 

The product of Clainis^l,^ or X wherein said cartilage repair matrix 
comprises collagen from bovine tendon. 

2^. A method for repair of cartilage lesions, comprising implanting and fixij 
into a cartilage lesion a product comprising: 

a. a cartilage repair matrix suitable for conforming to a^etect m 
cartilage; and 

b. a cartilage-inducing composition associated \yfth said matrix 
>comprising a mixture of proteins comprising: transformmg growth factor pi 

iTGFpi), bone morphogenetic protein (BMP)-2, BMP-V^d BMP-7; 
/ wherein the quantity of said TGppi in said prixture is from about 0.01% to 

/ about 99.99% of total proteins in said mixture; 

wherein the quantity of said BMP-^^ said mixture is from about 0.01% to 
about 10% of total proteins in said mixji^re; 

wherein the quantity of saijl^MP-3 in said mixture is from about 0.1% to 
about 15% of total proteins in smd mixture; and, 

wherein the quantky 3f said BMP-7 in said mixture is from about 0.01% to 
about 10% of total proteins in said mixture. 
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25. A method for repair of cartilage lesions, comprising implanting and fixing 
into a cartilage lesion a product comprising: 

a. a cartilage repair matrix; and, 

b. a cartilage-inducing composition associated with sa^ matrix 
comprising a mixture of proteins comprising: 

(i) a bone-derived osteogenic or chondrogeni€ formulation of 
proteins containing at least one bone morphogenetic j>ix)tein (BMP); and, 

(ii) an exogenous TGpp protein; 
wherein the ratio of said exogenous TGFp prpfein to said at least one BMP 

is greater than about 10:1; and, 

wherein said exogenous TGpp protein^is present in an amount sufficient to 
increase cartilage induction by said com^sition over a level of cartilage induction 
by said bone-derived osteogenic or chondrogenic protein formulation in the absence 
of said exogenous TGpp protein. / 

26. A method for repair oreartilage lesions, comprising implanting and fixing 
into a cartilage lesion a product comprising: 

a. - a cartilage repair matrix; and, 

b. a cartilage-inducing composition associated with said matrix 
comprising a mixture of proteins comprising: 

(i) a TGFp protein; and, 

(ii) at least one bone morphogenetic protein (BMP); 
wherein the ratio of said TGpp protein to said BMP protein is greater than 

abouUO:l. ^ 

fl. The method of C laim j 5, whereir^said TGpp protein is TGFp 1 . 

The method of any one of Claims ^4or^^ wherein the ratio of TGpp 1 to all 
other proteins in said mixture of proteins is at least about 1:10. 

The method of any one of Claim^24 or wherein the ratio of TGFp 1 to all 
other proteins in said mixture of proteins is at least about 10:1. 
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30. The method of Claim ^6, wherein said TGFp protein is TGFp 1 . 

3 1 . The method of any one of Claini§J2-y or26, wherein the ratio of said TGFp 
/ protein t^ said BMP protein is greater^th^Tabou^^O : L 

^3^. The method of any one of Claims 2C 2?or wherein said cartilage lesion 
is an articular cartilage lesion. ^ 

33. The m ethod of any one of ClaiiQS- 24r25''5r26rwherein said cartilage lesion 

7 is a mental i5^tilage^ lesion. "^^^^^^^^^^ 
The method of Claim J3, wherein said lesion is a vascular meniscus lesion. 
The method of Claim 36 , wherein said lesion is an avascular meniscus lesion. 
/S, The method of any one of ClaiijiSL2&, 25 or 2o, wherein said lesion is a tear 
and wherein said matrix is configured as a sheet, wherein said step of implanting comprises 
inserting said product directly into said tear. 

37. A method for repair of segmental cartilage lesions, comprising implanting^d 
fixing into a segmental cartilage lesion: 

a. a first product comprising: 

(i) a cartilage repair matrix configured as a shp^t; and 

(ii) a cartilage-inducing composition associated with said matrix 
comprising a mixture of proteins comprising: tramforming growth factor pi 
(TGFpl), bone morphogenetic protein (BM^Q, BMP-3, and BMP-7; 

wherein the quantity of said TGPpl in said mixture is from about 
0.01% to about 99.99% of total proteins in said mixture; 

wherein the quantity of^^id BMP-2 in said mixture is from about 
0.01% to about 10% of tota}4)roteins in said mixture; 

wherein the quannty of said BMP-3 in said mixture is from about 
0.1% to about 15% of total proteins in said mixture; and, 

wherein Ihe quantity of said BMP-7 in said mixture is from about 
0.01% to about 10% of total proteins in said mixture.; and. 
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b. a second product comprising a cartilage repair matrix configur^to 
replace cartilage removed from said segmental defect; 

wherein said first product is implanted between an edge of saidJ^sion and said 
second product to provide an interface between said lesion and said se^nd product. 

38. The method of Claim^ 7, wherein said second ppdauct further comprises a 
cartilage-inducing composition associated with said matrix^e(imprising a mixture of proteins 
Comprising: transforming growth factor p 1 (TGpp 1), heme morphogenetic protein (BMP)-2, 
'BMP-3, and BMP-7; 

wherein the quantity of said TGFBFm said mixture is from about 0.01% to about 
99.99% of total proteins in said mixture; 

wherein the quantity of said'^BMP-2 in said mixture is from about 0.01% to about 
10% of total proteins in said mixture; 

wherein the quantity of said BMP-3 in said mixture is from about 0. 1 % to about 1 5% 
of total proteins in said mixture; and, 

wherein tjie quantity of said BMP-7 in said mixture is from about 0.01% to about 
10% of total pfx)teins in said mixture. 
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